Purpose. Results of a study to determine factors that contribute to depressive symptoms among pharmacy residents are reported.
1
These often demanding programs require residents to devote long hours to providing clinical care and delivering continuing-education presentations, conducting research, and completing quality-improvement tasks for their health systems such as formulary monograph creation and medication-use evaluations. An unintended consequence of the rigors of these residencies has manifested as an increased rate of depressive symptoms among pharmacy residents. [2] [3] [4] [5] While data regarding depressive symptoms in pharmacy residencies continue to emerge, a significant body of evidence regarding depression in medical residents already exists. [6] [7] [8] Factors recently associated with depression in medical residents include female sex, emotional intelligence, and sleep quality. [9] [10] [11] [12] In addition, depression among medical residents has been linked to an increased rate of medical errors. 12, 13 Potential correlates of depressive symptoms in pharmacy residents
KEY POINTS
• Residency-specific factors related to depressive symptoms in pharmacy residents include unsupportive directors and/or preceptors, ineffective teaching methods, unclear expectations, a poorly structured and/or disorganized program, not having a full day off each week, working more hours, and practicing in an inpatient setting.
• Stress level and not having family nearby are associated with depressive symptoms, while adequate sleep, effective teaching, and practicing in an outpatient setting decrease the odds of depressive symptoms.
• These data may inform prospective and/or current residents and residency directors and/or preceptors regarding strategies to mitigate depressive symptoms and improve resident well-being.
have not yet been described in published literature. A nationwide study, conducted over the 2015-16 pharmacy residency year, assessed the rate of depressive symptoms among pharmacy residents. 2 That study also gathered information regarding demographics, residency-specific factors, and factors external to the residency. Data collected during that study were used in the investigation described here, which examined factors associated with depressive symptoms in pharmacy residents.
Methods
Study design. The study, approved by a university institutional review board, employed a time series design using a Web-based survey to collect data at 3 time points during the 2015-16 residency year (September and December 2015 and March 2016). Each survey was available for a 3-week period. The survey incorporated the 9-Question Patient Health Questionnaire (PHQ-9), a validated self-reported depression inventory, as the primary assessment tool for reporting of depressive symptoms.
14 The survey collected demographic characteristics, including age, sex, regional location of the residency program, year of residency (postgraduate year 1 [PGY1] or postgraduate year 2 [PGY2]), and relationship status. Data regarding additional criteria with a possible impact on the residency experience were also gathered. Criteria considered external to the residency included having family nearby, a rating of family support, and hours worked on nonresidency tasks. Residency-specific factors included a rating of residency director and preceptor support; effectiveness of residency teaching, organization, and structure; clear expectations within the residency; stress level; adequate sleep; number of hours worked during the residency; and frequency of having a full 24 hours off from the residency. Degree of support, effectiveness, organization, stress level, and other variables were assessed using a 5-point Likert scale. The face and content validity of the survey were established by the researchers.
Subject recruitment and selection. Subject recruitment and selection have been previously described. 2 To summarize, a link to the anonymous electronic survey was distributed to pharmacy residents completing a residency accredited by the American Society of Health-System Pharmacists (ASHP) through their program directors during the traditional pharmacy residency year of July 2015-June 2016. To improve response rates, reminder emails were sent at predetermined intervals, and an opportunity to win a $50 Amazon gift card was offered.
Data collection and analysis. Data from the Web-based surveys were imported and assessed via SPSS, version 22 (IBM Corporation, Armonk, NY). A threshold PHQ-9 score of ≥10 was used in the analyses to indicate the likelihood of the presence of major depression. 15 No formal diagnosis of depression was made by the researchers.
Logistic regression was used to identify correlates of depressive symptoms in univariate and multivariate models controlling for history of depression and current use of medication for depression, for demographics and factors external to the residency, and for residency-specific factors.
Correlates with a p value of <0.2 from the individual multivariate analyses were then included in a full multivariate analysis irrespective of the characteristic being internal or external to the residency.
Odds ratios with 95% confidence intervals (CIs) were calculated for each characteristic as it related to depression. Nonoverlapping CIs were used to determine significance; the a priori level of significance was <0.05. Since the third iteration of the time seriesdesign survey (administered in March 2016) had the highest response rate, data from that iteration were used for all analyses.
Results
Demographic and external-toresidency factors. A mean response rate of 20.5% of all pharmacy residents completing residencies in the 2015-16 cycle was achieved over all 3 iterations of the survey. The March 2016 survey had the highest response rate (749 respondents out of a possible 3,308); 701 respondents (21.2%) provided completed surveys. Seventy-two percent of those respondents were completing PGY1 residencies, nearly 73% were female, the average age was about 27 years, and about 66% reported being married or in a relationship. About 30% of respondents reported that they had a full 24 hours off once every week; 56%, once every 2 weeks; and 14%, every 3 weeks or less often. The full demographics and characteristics for each variable have been previously reported elsewhere. In the univariate analysis, the demographic factors of age, sex, relationship status, and residency location were not significantly associated with depressive symptoms. The number of hours worked on nonresidencyrelated tasks was also not related to depressive symptoms. Location of family was associated with depressive symptoms, with higher rates of depressive symptoms present when family was not within driving distance or if the resident reported living with his or her family, as compared with having family nearby. As the level of self-reported family support increased, the frequency of depressive symptoms decreased. Full results are reported in Table 1 .
In the multivariate analysis of demographic and external factors, having family too far away to drive or living with family was correlated with increased rates of depressive symptoms (Table 2 ). Higher levels of family support remained protective against depressive symptoms.
Residency-specific factors. In the univariate analysis of residencyspecific factors, only residency year (PGY1 versus PGY2) and number of residents in the program were not significantly associated with depressive symptoms (Table 3) . Having a supportive director was significantly related to lower rates of depression. Over 80% of residents reporting that their director was not at all supportive had a PHQ-9 score greater than 10, compared with about 26% of residents reporting that their director was very supportive (p < 0.001). Residents working in an outpatient and/or clinic setting were significantly less likely to be depressed than those working in inpatient settings. Additionally, effective teaching, a highly structured and organized residency, and clear expectations were all factors protective against depressive symptoms (p < 0.001 for all).
Among the strongest correlates of depressive symptoms, a high stress level increased the odds of depressive symptoms more than 2-fold. Conversely, getting enough sleep was pro- tective against depressive symptoms. The mean ± S.D. reported time worked at the residency was 57.6 ± 10.9 hours per week (nonstaffing), with an additional 5.5 ± 5.0 hours per week spent working on residency-related tasks outside of normal duty hours. Working more hours was associated with an increased rate of depressive symptoms, as was a decreasing frequency of having a full 24 hours off from the residency (p < 0.001).
In the multivariate analysis of residency-specific factors, most of the individual factors were no longer significantly related to depressive symptoms, leaving only residency setting (outpatient and/or clinic versus inpatient settings), stress level, and adequate sleep as correlates with depressive symptoms (Table 4) .
Full multivariate analysis. The full multivariate analysis included factors with a p value less than 0.2 from the multivariate analyses for residencyspecific factors and the demographic and external factors (Table 5 ). These factors included having family nearby, family support, teaching effectiveness, number of residents in the program, hours worked per week in the residency, residency setting, stress level, and adequate sleep. Significant factors inversely correlated with depressive symptoms included effective teaching, outpatient and/or clinic residency setting, and adequate sleep. Factors positively correlated with depressive symptoms included living with family or not having family nearby.
Discussion
Pharmacy residents face substantial perceived stress during their residencies, 2 and stress has been shown previously to affect female residents at a higher rate. 4 In fact, female medical residents have been reported to have higher rates of depression than their male counterparts. 9 However, our study showed no correlation between sex and depressive symptoms. According to our data, stress level was the strongest predictor of depressive symptoms, with residents with the highest levels of stress reporting symptoms at a rate over 6 times higher than those reporting the lowest levels of stress. Zinurova and DeHart 4 reported that having children, working longer hours, and desire to switch to a different residency program were associated with higher levels of stress in a survey of pharmacy residents. This may be congruent with our data indicating that residents living with family, as opposed to those with other family arrangements reported the highest level of depressive symptoms. These residents may have children or other family responsibilities, increasing their stress level and their rates of self-reported depressive symptoms. Residents who had higher levels of family support also reported depressive symptoms at nearly half the rate of residents who reported that their family was not supportive.
The American Council for Graduate Medical Education (ACGME) and the American Osteopathic Association (AOA) have long monitored duty hours and have at various points amended residency program requirements to conform to certain restrictions regarding how many hours can be worked per week, how many days off must be given, and minimum periods of time off between duty periods in order to protect both patients and residents. 16, 17 Data regarding the impact of duty-hour limitations are equivocal regarding patient safety but demonstrate a benefit to resident well-being. 17, 18 ASHP also provides duty-hour guidance that limits work weeks to 80 hours or less (averaged over a 4-week period) and requires that 1 in 7 days (averaged over a 4-week period) be free of duty. 19 While the number of hours pharmacy residents reported working did not approach the ACGME, AOA, or ASHP limits, an increasing number of hours worked at a residency was found to be predictive of depressive symptoms. Furthermore, pharmacy residents are often tasked with weekend staffing, resulting in a common schedule of 12 days on, 2 days off for residents in many smaller programs. This schedule does approach the specified limits for consecutive days worked without a full 24 hours off, and our data suggest that longer periods without a full 24 hours off are associated with increasing levels of depressive symptoms. [17] [18] [19] Pharmacy residents who reported getting adequate sleep reported depressive symptoms 4-5 times less frequently than residents reporting that they were not getting enough sleep. While ACGME and AOA have attempted to curtail this issue by implementing a minimum number of hours off between shifts, there is no equivalent restriction for pharmacy residencies. 16, 17 Pharmacy residents and directors should be cognizant of sleep needs and ensure that an adequate amount of quality sleep is attained to improve resident well-being and prevent medical errors. 12 Pharmacy residents appear to have a tougher time in inpatient residencies as opposed to outpatient and/or clinic settings. More data are needed to further determine the reasons behind this finding, but it may be linked to other factors such as work schedule, taking calls or keeping a pager for after-hours consultation, and overall hours worked. However, no questions regarding schedules or after-hours duty requirements were asked on the questionnaire used in our study.
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An interesting finding was that many of the residency-specific correlates of depression fell out of significance in the multivariate analysis; this was probably due to the strong correlation among these factors, suggesting that they commonly existed together. For example, a strong residency program that is well organized and has supportive preceptors is likely to also employ good teaching methods and have clear expectations of residents. In fact, our teaching variable was significantly correlated with the support of preceptors (r = 0.63), the structure of the residency (r = 0.64), and how well the residency was organized (r = 0.57). All of these factors were shown in our data to be protective against depressive symptoms. Conversely, it is not a stretch to imagine that a program with disengaged preceptors and directorship may employ inferior teaching methods, have unclear expectations, and take a disorganized approach to the residency in general. This concert of conditions to which residents in a poorly run residency might be exposed could cause residents to desire to switch residency programs, contributing to stress and increasing rates of depressive symptoms. 4 In summary, recommendations based on these data that might be made to help address depressive symptom development include prospective residents evaluating the level of family support and the locations of their desired residencies in relation to family members' locations. Residents should keep track of stressors in order to mitigate their impact as best as possible and ensure that they are getting adequate amounts of quality sleep. Residency directors and programs could evaluate the number of hours they are requiring of their residents and how many days in a row residents are working and ensure an organized and structured residency with clear expectations. Educational programing for directors and preceptors that addresses resident support, crafting of clear objectives and expectations for residents, and improving pedagogic methods in experiential learning could improve resident well-being.
As with any study based on results of a self-reported survey, our study had some limitations. The response rate of 21.2% may have been limiting, but it was consistent with reported figures for other published national surveys of pharmacy residents, which have elicited response rates between 16.6% and 28.0% using similar methods. 3, 5 Sample selection and survey results may have been further biased due to our distributing surveys to residency directors for distribution to residents, potentially resulting in selection of only residents with directors engaged enough to forward the email to their residents. Furthermore, using data collected in March may represent overwhelmed residents, as several longitudinal project due dates tend to converge in the spring, potentially resulting in higher rates of depressive symptoms or fewer responses due to residents being too busy to complete the survey. 2 Objective factors such as hours worked are subject to recall bias, and many other correlating factors are subjective in nature, such as level of family support or organization of the residency. Even so, resident perception of these factors is still likely a valid marker for correlations to depressive symptoms. A qualitative analysis of subjective factors in a future study is warranted. A potentially biased sample of residents may have been represented in the data reported here, as residents experiencing depressive symptoms may have been more motivated to complete the survey. An argument may be made, however, that depressive symptoms may have lessened motivation to take a voluntary survey, potentially causing underreporting of depressive symptoms.
Cross-sectional data cannot be used to establish cause-and-effect relationships, as investigators are unable to ascertain which characteristic occurred first. For example, did lack of sleep or high stress lead to an increased PHQ-9 score, or did an increased PHQ-9 score contribute to higher stress levels or lack of sleep? Additionally, there is skewedness in reporting at the extremes of some of the rating scales, with fewer residents reporting low family support, ineffective teaching, low stress level, and adequate sleep. This disparity may lead to unequal comparisons; however, it seems to indicate that many residents are experiencing similar circumstances.
Our study assessed factors correlated positively or negatively with depressive symptoms in pharmacy residents. Notably, the study did not determine a causal relationship between any of the surveyed factors and depressive symptoms. Although the factors may have contributed to depressive symptoms, respondents with depressive symptoms may have been more likely than other individuals to report those factors even if exposure to the factors did not differ between groups. Depressive symptoms in pharmacy residents have not been well characterized, but these data can be used to aid students, residents, and residency directors and preceptors in identifying potential areas for quality improvement to improve resident well-being.
Conclusion
High levels of stress, living with family or not having family within driving distance, a high number of hours worked, and a high number of days between having a full 24 hours off duty were associated with higher levels of depressive symptoms, while high levels of family support, an outpatient and/or clinic residency setting, supportive directors and preceptors, effective teaching methods, well-structured and organized programs, clear expectations of residents, having enough days off, and adequate sleep were associated with decreased reporting of depressive symptoms among pharmacy residents in a national study.
